Red sea bream iridovirus (RSIV) is the causative agent of lethal infections which occur among red sea bream, Pagrus major (Inouye et al., 1992) . Biologi cal and physico-chemical properties of RSIV were reported by Nakajima and Sorimachi (1994) . How ever, serological analysis of RSIV using antibodies has not been done.
Other viruses having characteristics of the family Iridoviridae have been isolated from diseased, cul tured marine fishes in western Japan, including yel lowtail Seriola quinquerdiata, sea bass Lateolabrax sp. and Japanese parrot fish Oplegnathus fasciatus. The signs of disease in these fish were similar to those of red sea bream; basophilic enlarged cells were observed and hexagonal virions were found within them. Furthermore, cytopathic effect (CPE) similar to that of RSIV was observed after inoculating the virus to BF-2 cells. Antigenic relationships among isolates of RSIV and the iridoviruses from other marine fishes is important for understanding the epidemiology and pathogenesis of the diseases with which they are associates.
Our previous attempts to develop polyclonal anti sera to RSIV have not been successful due to the difficulty in obtaining sufficient quantities of purified * Author to whom correspondence should be addressed . (Sorimachi, 1984) , was cul tured in EK-1 cells. Frog virus 3 (FV3, Granoff et al., 1966) was obtained from the American Type Culture Collection (VR-567) and grown in the FHM cell line.
Antigen preparation For antigen preparation, the RSIV isolate from Ehime Prefecture was propagated in BF-2 cells. Cells from infected cultures showing CPE were har vested by scraping and collected by low-speed cen trifugation. The resulting pellet was suspended in PBS and used for immunization.
Immunization
Balb/c mice (6 to 8 weeks old) were injected intraperitoneally with 0.1ml of antigen mixed with an equal volume of Freund's complete adjuvant (Difco Laboratories). Each mouse received a boost er injection 3 to 4 days before sacrifice.
Fusion
Spleen cells from immunized mice were fused with P3-X63-Ag8U1 myeloma cells in 50% polyethylene glycol 1500 (Boehringer Mannheim). The cells were resuspended in HAT medium (Dulbecco's modified Eagle medium (DMEM, Flow Laboratories) supple mented with 10% FBS and hypoxanthine-amino pterine-thymidine, Boehringer Mannheim) and dissolved in SDS-sample buffer (Laemmli, 1970) and analyzed by sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) with a 4% spacer gel and 5-20% separation gels. The polypeptide bands were stained with Coomassie Brilliant Blue. For preparation of fluorograms, the gels were treated with 1 M-sodium salicylate by the method of Chamberlain (1979) , dried and applied to X-ray film.
Isotype determination MAb class and subclass were determined with the mouse MAb isotyping kit (Amersham International plc).
Results

Production and screening of hybridomas
We conducted five trials to obtain hybridoma clones secreting MAbs against RSIV. Twelve days after fusion, approximately 80% of the 1632 seeded wells contained hybridomas. In the initial immuno- Additional bands indicated by arrows in Fig. 2 were also detected in immunoprecipitates of both infected and mock-infected cells, and were judged to be nonspecific polypeptides.
Isotype determination
The M5 MAb was IgG2a subclass with kappa light chain. The other 19 MAbs were determined to be an IgG 1. subclass with kappa light chain.
Antigenic relationships among iridovirus isolates
The reactivities of each MAbs to 8 iridovirus isolates are shown in Table 2 
Discussion
MAbs have been developed against a variety of fish viruses, including rhabdoviruses (Schultz et al., 1985; Lorenzen et al., 1988; Kamei et al., 1990; Kasornchandra et al., 1992) , birnaviruses (CaswellReno et al., 1986; Lipipun et al., 1989; Kamei et al., 1990; Chi et al., 1991) and herpesviruses (Arkush et A B al., 1992; Hayashi et al., 1993) . In the present study, we describe the production of the MAbs against a piscine iridovirus, RSIV. These MAbs were utilized to investigate the antigenic relationships among RSIV isolates from different areas and iridovirus isolates from different species.
Twenty of the hybridoma clones secreted RSIV specific antibodies that reacted with virus-infected BF-2 cells but not with uninfected BF-2 cells by immunofluorescence test. The class of MAbs obtained were of the IgG class. This means that these MAbs are useful for other serological tests, since IgG antibodies are known to have structually higher affinity to antigen than IgM antibodies. We also studied the ability of the 20 MAbs to immunoprecipitate viral polypeptides from RSIV infected cells, and identified two classes of virus-induced polypeptides.
Both polypeptides have heterogeneous electrophoretic mobilities, suggesting they are glyco- Numbers on the right side of (A) and (B) indicate the molecular weights of polypeptides specific to RSIV. Non-specific polypeptides bands that were also detected in immunoprecipitates of mock-infected BF-2 cells are indicated by arrows without numbers on the left of (A) and (B). proteins. Iridoviruses are complex viruses with large genomes, and up to 35 virus structural polypeptides have been detected with fish and amphibian viruses (Willis et al., 1977 . However, the reactive polypeptide of MAbs, which pre dominated in the fusion outlined here, was 230/180 kDa polypeptide. For obtaining MAbs reactive with other polypeptides, we think other immunogens such as purified virus or more solubilized antigens are needed. Iridovirus infections occur among several kinds of cultured marine fishes; however their serological re lationships among iridovirus isolated from various marine fishes have not been investigated. Therefore, we assessed the reactivity of the MAbs to iridovirus isolates from red sea bream, sea bass and Japanese parrot fish. The MAbs showed identical reactivity with the three RSIV isolates from red sea bream taken from different geographic regions. These re sults indicate the antigenic similarities between RSIV isolates. In addition, the MAbs recognized common antigenic determinants between RSIV and SBIV. However, a different reactivity pattern was found for JPIV, where at least one antigenic determinant was conserved among the isolates from all three species of fishes examined. These results suggest the possi bility that the same type of iridovirus infects red sea bream and sea bass, and a similar type infects Japa nese parrot fish, but none of the MAbs reacted with ICD virus from Japanese eel or with FV3. Further studies on virological properties such as structural polypeptides and genomic DNA analysis are needed to know the virological relationships of RSIV and other iridoviruses.
The MAbs generated in this study has for the first time enabled assessment of the degree of antigenic similarities between RSIV isolates. Furthermore, most of the MAbs described have strong binding activity not only for RSIV but also for SBIV and JPIV from cultured marine fish from diverse geo graphic regions. These results strongly suggest that these MAbs are useful for diagnosis of the marine iridovirus infections and give an useful information for classification of these iridoviruses. Studies for the application of the MAbs for diagnosis of these marine infections as well as classification of the iridoviruses are in progress.
